An in vitro Model for Studying Mechanisms Underlying Synoviocyte-Mediated Cartilage Invasion in Rheumatoid Arthritis.
Rheumatoid arthritis (RA) is a chronic inflammatory disease of joints involving the pathological development of an invasive and destructive pannus tissue which contributes to the loss of cartilage and bone. To further analyze the process of cartilage degradation and invasion, we have developed an in vitro model composed of cartilage matrix and synoviocytes (isolated from RA pannus tissue, as well as normal synovial membrane). The matrix is derived from pig articular cartilage and contains collagen type II and proteoglycans and is similar in composition to human cartilage. Data generated from this model reveal that synoviocytes isolated from RA pannus tissue invaded cartilage matrix in a manner which directly correlated with the severity of the disease. Analysis of mechanisms associated with the invasive process demonstrate that highly invasive RA synoviocytes maintain a round morphology during attachment and spreading on cartilage matrix, compared with their normal counterparts. Furthermore, the level of secretion of matrix metalloproteinase (MMP) activity was shown to correlate with the RA phenotype, which could be modulated with a novel MMP inhibitor. Normal synoviocytes could be "converted" to an RA phenotype by specific inflammatory cytokines, such that invasion of cartilage matrix was augmented by culturing these cells in the presence of 5 U/ml IL-1b or 18 U/ml TGFb. Invasion was inhibited by 150 U/ml TNFa, and unaffected by 100 ng/ml PDGF. In addition, synovial fluid from RA patients induced invasion of normal synoviocytes, in a concentration dependent manner, from 150% to 460%; however, synovial fluid from another inflammatory arthritidy (Crohn's) did not augment invasion to the same degree. Moreover, this "conversion effect" appears to be specific for synoviocytes, since similar effects could not be achieved with human skin fibroblasts. This in vitro model of synoviocyte-mediated cartilage invasion allows for further molecular characterization of the invasive properties of the synoviocyte which contribute to RA.